Regulation of hormone production in the human feto-placental unit.
Hormone production in the human feto-placental unit has been studied extensively yet relatively little is known about the regulatory mechanisms involved. A tissue culture approach has been used to examine the effect of potential controlling factors on steroid production by the human mid-term fetal adrenal and mid-term and term placenta. Adrenal. The pituitary peptides corticotropin (ACTH) and alpha-melanocyte-stimulating hormone (alpha-MSH) had the most significant influence on adrenal steroidogenesis in both the fetal and definitive zones. Their effects were not identical: they enhanced dehydroepiandrosterone sulphate (DHA-S) production in a comparable manner but alpha-MSH had much less of a stimulatory effect on cortisol biosynthesis. Medium from homologous fetal pituitary cultures mimicked the effects of alpha-MSH rather than ACTH. Homologous placental culture medium and progesterone enhanced only cortisol production and only in the fetal zone cells. These results demonstrate that specific fetal pituitary and placental factors influence fetal adrenal activity and suggest a functional zonation of the fetal adrenal. Placenta. DHA, DHA-S and 16-hydroxy-DHA stimulated oestrogen biosynthesis while high concentrations of DHA and DHA-S (but not 16-hydroxy-DHA) inhibited progesterone production. Luteinizing hormone-releasing hormone (LRH) inhibited both oestrogen and progesterone biosynthesis. Placental steroidogenesis can therefore be influenced not only by the fetus, through its increasing adrenal output of oestrogen precursors, but also by factors originating within the placenta itself.